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(original): A memory device comprising: 
plurality of dynamically refreshable memory cells; and 
OI) , or more dynamically changeable use registers corresponding 

co^ural Ata indicate whether the correspundbg groups of memory cells are m 



use; 

wherein^c memwy 
cells that are nut\in use, 



device is configured to omit refreshing of memory 



2. <origmal\ Amemorydevice^rccitedmcl^l^nthercompri^ 
self-refresh logic onVc memory device, wherein ft e self-refresh logic is 
configured to not refresh the indicated unused memory cells. 



3, (original): A memory 



device as recited in claim 1. further comprising 



^-access flags assorted with respective sets of the memory cells, the recent- 
access flags bring configured U, indicate whether the associated sets of memory 
cells were accessed in a marker that refreshed the memory cells during a previous 



refresh cycle interval, whereii the memory 



device is configured to omit refreshing 



„f those memory cells that abdicated by 0» rccent-access flags to have been 
accessed in a manner that refined the memory cells during a previous refresh 
cycle interval. 
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(original): A system comprising a Polity nfmem ^ dBV,BBS " 
^\ Cairn 1 . father comprising * memory controlle, configured to «l the 
use regisL to indicate whether the memory cells are unused. 



5. (oVigmal): A system comprising a plurality of memory devices as 
wtod in claim 1, further comprising a memory confer configured*, 
periodically rel 



V • only those memory cells Oiat are indicated by the use registers 



to He muse. 




6. (originalAA system comprising a plurality of memory devices as 
IBdt «, in claim 1 . filer comprising a memory controller configured to cache at 
(cast some of mose mcW cell, that *« indicted by U* me registers to be in «*= 
audio omit reftehim* otW cached memory cells. 

V. (original): A memory device asreciten in claim l,wh«einthc use 
registers cumprise bits that ek correspond to a set or memory cells. 

8. (original): A memory^evicc as recited iu claim ) , wherein the use 
registers comprise bits that each. cLspond to a "> w of merayry ccUb " 

9. (original): A memory device as recited in claim 1, wherein the use 
registers comprise bits thai each corrcsWd to a bank of memory cells. 
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10\origin«l): A memory device* recited la claim I. wherein the use 
register, cXme bite that each correspond to . page of me,uory cells. 

1 1 . (original): A memory device comprising: 
a pluralitW memory cells; and 

one or morWwaically changeable use registers con-csponding 

respectively to gX * ™ - morC *" ™ " 

programmable to bd\ate whether the corresponding group, of memory cells are 

in use. 

12. (original): A^w^tmt^tad^lh^^** 
self-refresh logic on the meVory device, wherein the self-refresh logic is 
configured not to refresh unused memory cells. 

13. (original): A memory device ftfi recited in claim 11, further comprising 
access fl»«s associated with rcsp^vc sets of the m emory ctHh, the recent- 
flags being confi«ured to indicate whether the abated sets or memory 

cells were accessed in a manner ihtfWhodfbi memory cell, during a previous 
refresh cycle interval, wherein the merhory device is configured to omit refreshing 
of those memory cells that are hidicatedVy the recent-access Hags to have been 
accessed in a manner that refreshed the nLory cells during a previous refresh 
cycle interval. 



recent- access 
at cess 



, «> *. u«m but 4 >J " TmJ 
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lAuripnd): A sv**m comprising a pl^Wy of memory device, as 
,ecit«i « e*m 1 1. comprising . controller configured to P^m 



the us* register* depend** on whether the memory cells are being «*L 

. 15 (original): A system comprising a plurality of memory devices as 
recKcdinclaim ArUrthcr «M ■ — y «*H«th- is configured to 
refresh only those Memory eel Ls indicated by the use registers to be in use 

1ft. (original): X system comprising a plurality of memory devices as 
recited in chum 11 , furtnW comprising a memory controller that is configured to 
operate unused memory cells at reduced power. 

L7. (original): A system comprishia a plurality of memory devices as 
recited in claim 1 1. further comprising * memory control configured lo cache at 
least some of those memory cell whose use renters indicate Ihey arc not unused 
and lw omit refreshing of the cached memory cells. 

IK. (original): Amemory dLce as recited in ckim 1 1. wherein lhe use 
registers comprise bit., that each concUnd to a row of memory cell*. 

19, (currently amended): A system comprising: 

one or more memory devices bavui dynamically refreshable memory cells; 
a memory controller configured to p^ally refresh the memory cells o f 
the memory devices; 



< Serial m-W)^ 1 

t&EKwm to OFFtrfl Arrrcw da i*u afwl 9 4 mA 
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one or more dynamically changeable use renter* corresponding 

configurable^ indicate whether the contending gronp* of memory cells arc » 

use;-*** \ m 

refresh Lc configured not to refresh memory cells that a* not musc^ 

flags h ^^^oh^M^ responding m emo rv^wexs 

^^^^ i^m^mi^^ 

* *~ ->^^rv ^lls durin g l l.r previous refr es h ^clc mtr-jyal. 

?.(). (currently jLded): A system as recited in claim 19, ***** 

tww ,^ M ^4 ^ the m wH . ^ a p - rt n n i refre* 
ey^ie^ wherein the mWy controller is configured not to re&csh those 
memory cells that are indicated to have been accessed iri a manner that refreshed 
the memory cells during the previous refresh cycle interval. 

21. (original): A system asWited in claim 19, wherein the memory 
controller is configured to cache tf Lt some of those memory cells that are not 
indicated by me uue or more use rulers * be " nUfled t0 orait refr " hing ° f 
the cached memory cells. 
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22. (oriRta* A S y St =m« re ci tt dind«ta'W.«'l' OTta ' ,MU, ' ! '' 8i,,OT 

are 011 the memory controller. 



23. (original): A system as recited in claim 19, wherein the use registers 

are on the memory devices. 



24. (oriA- A. system as recited in claim 19, wherein the use registers 

comprise I 



; bits thai each correspond to a row of memory cells. 



25. (original): A^ystcnt comprising: 
memory; 

a memory controller^ 
,n operating coWedto *« locaW 
memory and to identity ollocarid «d deallocated memory to the memory 

uoiitrollcr; \ 

wherein the memory controller is responsive to the operating system to 

yperate non-allocated memory at reduced power. 

26. (original): A system as recite^ in claim 25. wherein the memory is 
dynamically refreshable memory and the memory controller operates the non- 
allocated memory at reduced power by omi^g refreshing of non-allocate4 

memory. 



ATTrtMIFV DUdif 1M. WH-fiMU3 
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27 . Vig^): fiw^-tMb^n.^""*^ 1 ^ 
access flags ^social* «ith the memory, the nxm flv 
c^uxable \> <nq£Wl« cortcspondb, memory cells we in a 

u*r,ncr that nLL l^ory cell* during a previous «tah cycle interval, 
wherein toe JJ) controller is configured not to refresh those memory «*s 
that are indicateL have been accessed in a manner that refreshed the memory 
cells during the prWous refresh cycle interval. 

M. (origirA A system as recited in claim 25, wherein memory controller 
is configured to cacri at least some of the allocated memory and to omit 
refreshing of the cached memory. 

29. (original); A^stem as recited in claim 25, further comprising a 
plurality of use bite correlonuing respectively to memory rows, wherein each use 
bit being configurable to indicate whelher its corresponding memory row is 
currently allocated, and wfaerW the memory controller is configured to omit 
refreshing of memory rows A are not currently allocated. 

30. (oriKu*]): A system Areciledin claim 25, further comprising a 
plurality of ihb bits on the menooryWoller corresponding respectively to 
memory rows, wherein each use bit iWfigurablc to indicate whether its 
corresponding memory row is currcntll allocated, and wherein the memory 
controller is configured to omit refresh^ ofmctnory rows that are not currently 
allocated. 



ATKHWEY DOCKET NO. 

.jai**m».*ii: |fcWM * x SnulNo.^1^1 
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%\ (original): A system as recited io claim 25, wherein the memory 
compnse^ plurality of discrete memory devices, the system further comprising a 
plurality oU bits on the memory devices corresponding respectively to memory 
row,, whe^in each u S « bit is configurable to indicate whether U» corresponding 
memory ro* i» currently allocated, and wherein the memory controller configured 
to omit «trc\hing of memory rows that ore not currently allocated. 



32. (cilrfway amended): In a system having dynomically refreshable 
memory rows, Amcthod of memory power manacemenl, comprising: 

Weeping tick of which memory rows are in »*c and therefore need 
refreshing, 

perlodicallyy efiesbing those memory rows that are in uscj > 
omitting refreshing or memory rows that are not in " ^^fld 

lirh mwshave brr., arr^ rt ir, a maim e r that rushed tfie 

T f Hnrine aW v lous refresh cycle toMQfld. 

33. (currently ardpided): A method as recited in claim 32, further 
comprising: 

,LL,..t uiiiufcwm d i\ n w> h-">w m^wi i nd in a mnniw t h M rofroshod tho 

lj and 

omitting refi^lung oVmcmory rows that have teen accessed in a manner 
that refreshed the memory oils during the previous refresh cycle. 



ATTOttOV OOdfRT NO. RMWH0U5 
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34. Vriginal): A method as railed in claim 32, further comprising: 
at least some 0 f the memory rows that are in use; and 



CQC 



omitling reWing of the cached memory rows. 

35. (origiW): A method as recited is claim 32, •wherein keeping track 
comprise* mailing a plurality of flags ponding respectively to the 
memory rowa. 



(concdeUk\ memory controller configured to perforin actions 



comprising: 

Having notifications riding which of ^plurality of memory cells are in .use; 
and 

operating unused portions of ^emdry in reduced power modes, 



37. (canceled): Amcmo^ 



pntroller as recited in claim 36, wherein 



opending um^d portions of mclry\rcduced power modes comprises omitling 
refreshing of unused memory rows 

38. (currently amended): A memory controller configured to perform 

actions comprising: 

periodically ^freshing memory celj 

receiving notifications regarding wh\ch memory cells are In usej-W 
omitting refreshing of those memory fells that are not in use^ffid 



10 
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fM 



ji]Um1r nf 4^ , .alls havr Wr* to umsaSA 



\ 

39. (cLcntly amended): A n.en,r,ry controller as recited m claim 38, the 
controller bc4 configured to perform father actiom comprising: 

k « B ui u fe l l rl - n f^ tc Uxu u a. u t J cc l hh n ^ buu uu u Mnn mrnmeHb* 

omitting reLhing of those n^nory cells that have been accessed in a 
manner that refresh^ the memory cells during the previous refresh cycle. 

40. (original): 1 memory controller as recited in claim 38, the controller 
bein« configured to perform further actions comprising: 

caching at least sotA of the memory cells that arc in use; and 
uuiirting refreshing oMe cached memory cells. 

41. (canceled): An ^pwatus comprising: 

one or more dynamic^ V***^ use K & twS ** m confi ^le to 
iudicate unused memory cells; 

refresh logic that is configu\\u> periodically refresh memory cells that are 

not indicated to be unused. 

42. (canceled): Anapr^sasrWdmclai.r.41, wherein me u^e 
registers correspond respectively to sets ofVmory cells. 



Anrarv BocxETtift mi-mna 

w tMMSETe(Vn(T.ACI1UNIMlB>AnULf.aO 
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43. (c^celed)A An apparatus as recited in claim 41, wherein the use 
registers corrcappnd respectively to rows of memory cells- 

44. (canceled): iu apparatus as recited in claim 4 1 , wherein the use 
registers conesponnWrWely * banks of 1T,emory cells - 

45. (canceledAAnWaratus as recited in claim 41, wherein the use 
registers correspond resbecW to pages of memory cells. 

46. (canceled): A method comprising: 
identifying areas of nWW ba«d on usage; 
caching the identified ateals of memory; 

identifying one or mor<\e\ory devices contain^ the identified areas of 

memory; and 



setting said one or more 



ideViflted memory devices to a reduced power 



mode. 



47. (canceled): A method as rented V claim 46, wherein: 
aaid caching comprises caching a\ the\emury cells of a pellicular memory 
device, and 

said setting comprises setting said particukrYeinory device to the redded 

power mode. 



LEF* worra,n*Ji: 

raarOMSBuo ernn actio* o*th> apwi . Q. zxn 



12 
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48. \u ,C6,cd > : \ mem0ry wmTollcr confi S ured 10 pcrfon " aCti0nS 



vumprisirg 1 . 

periodically rcfrcsftng memory; 
identifying areas oftaemory based on usajte; 
caching the identified areas of memory; 

operatine A identiAd areas of memory in a reduced power mode. 

49. (cancel A mcLry controller as recited in claim 48, wherein 
j\> ^ operating the identf fiedWas Jf memory in a reduced power mode comprises 

omitting refreshing of roe identified areas. 

50. (canceled): A memorv controller as recited in claim 4 8, wherein 
operating the identified arJUf mlmory in a reduced power mode comprises 
setting one or more memory deviceV to a reduced power mode. 

51. (canceled): A memory coVlroller » recited in claim 48, wherein: 
said ciiohing comprises «\hi ng \ll the memory cells of * particular memory 

device; and 

said setting comprises setting said\articular memory device to the reduced 
power mode. 

52. (original): A method comprising: 
periodically refreshing memory cells; 



DEsr^iB! w anXS jcton »tw> aphil «. sui 
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keepiiw t«<Af which memory cdls have been accessed in a manner that 
refreshed the memo Alt dnrtag a previous rs&esh cycle interval; and 

untitling reining Of those ineinnry cells that hav« been accessed in a 
■ that refreshed the \mt*y cells during the. previous refresh cycle. 



manner 1 



53. (original): A memory controller as recited in claim 52, farther 
comprising: 

receiving notifications regardingWch memory cells are in use; and 
omitting refreshing of those JeWy ** « no1 ia mt 



tM-.AnA.tu. rue . 
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